Since Fourneau and Bovet (1) reported 2-isopropyl-5-methyl phenoxy-ethyl-diethyl amine as a potent anti-histaminic, many publications on the central action of anti-his taminics have appeared during the last three decades. However, no report on the action of anti-histaminics to the neuromuscular junction has appeared, despite the fact that listlessness of the limbs occurs when a small dose of anti-histaminics is administered, as in the case of succinylcholine administration.
Preparation
The diaphragm muscles were cut about 1.5 cm wide as far along the direction of the muscle fibers as possible. The strip of diaphragm was taken from the left side and cut so that the phrenic nerve entered it at the junction of its lateral three quarters and its medial quarter. The phrenic nerve was taken about 3 cm long with connective tissue in order to avoid any damage. It was placed on an indirect electrode which was sup ported on an upright plastic rod and seated just clear of the meniscus.
At the top of the strip of the diaphragm, which was placed just below the meniscus of the fluid in the bath, the musculotendinous junction was connected by a string to the spring-loaded light straw lever. At the lower end of the preparation, the costal margin was attached by two ligatures to the plastic direct electrode holder (Fig. 1 ).
Stimulator
The stimuli were applied alternately to the nerve and muscle every 15 sec by two electrically separated and mechanically coupled stimulators, each consisted of a three 
Organ bath and fluid
The Tyrode solution (0.8% NaC1, 0.101o NaHCO" 0.005% Na2HPO,, 0.2% KCI, 0.005% MgC12j 0.2% CaCl2, 0.2% glucose) was used throughout the experiment. Prior to each experiment, the fluid was gassed for about 30 minutes by passing the gas mixture (95% 02 + 5% CO,). The very fine bubbles of the same gas mixture were also supplied through a fine plastic tube in the organ bath throughout the experiment.
The temperature of fluid in the organ bath was maintained at 38°C by pumping water from a thermore gulator through the water jacket. The standard volume of fluid in the bath was 25 ml. 4. Tripelennamine hydrochloride Fig. 6 shows the effect of tripelennamine on the rat phrenic-diaphragm preparation. By administering 10-20 jtg/ml of tripelennamine, the responses to both direct and indirect stimuli increased simultaneously. By administering 20-40 'cg/ml the responses to direct stimuli increased temporarily, while the responses to indirect stimuli decreased gradually and finally ceased. 6. N-methyl-N-(Q-diphen),l-methoxyethyl)-1 phenyl-2-aminoprpanol phosphate (Pandryl-p) Fig. 8 shows the effect of Pandryl-p on the rat phrenic-diaphragm preparation.
The initial administration of 2.5 "g/ml of Pandryl-p showed no effect on both responses to direct and indirect stimuli. By the second administration of the same dose of Pandryl p, the responses to indirect stimuli decreased gradually and finally ceased, while the response to direct stimuli showed no effect.
Washing the preparation with fresh Tyrode solution at the point W in the figure it caused a slight temporary recovery, but even more than ten times of washing failed to regain any responses to indirect stimuli. However, when the preparation was washed thoroughly during the indirect block by Pandryl-p, the responses to indirect stimuli showed a tendency to revive. No complete recovery was observed in the tested cases. shows the block only on the responses to indirect stimuli and no effect on the responses to direct stimuli, was observed in cases of thonzylamine, tripelennamine, promethazine and Pandryl-p administration. Thonzylamine and tripelennamine are almost similar in chemical structure. They have two carbon atoms on their inter-nitrogen bridge. However, they are not methonium type compounds (4) . Tripelennamine showed the antagonism towards eserine and potas sium as in the case of d-tubocurarine (5, 6) . The most probable interpretation of their machanism of action on the neuromuscular junction is to be explained as the similar mechanism to the phase II type block of C,Q as mentioned by Jenden, Kamijo and Taylor (7) . The alteration in responses to direct stimuli which is not seen in case of phase II type block of C,0 would be explained by a pharmacologically complex action of weak phase I type block. On the other hand, promethazine which also possesses two carbon atoms on its inter-nitrogen bridge, showed no antagonistic action towards eserine and potassium. Furthermore it showed increasing responses to direct stimuli. This pheno menon is similar to what was observed in case of the phase I type block of C,o (7). The chemical structure of Pandryl-p is completely different from the others tested. How ever, in the present study using rat phrenic-diaphragm preparation, Pandryl-p showed a typical curare-like block to responses to both direct and indirect stimuli. However thorough washes of the preparation with fresh Tyrode solution failed to recover response to indirect stimuli. Furthermore no antagonism towards eserine and potassium was ob served. The above-mentioned results indicate the difference of the mechanism of neuro muscular blocking action from that of d-tubocurarine. The mechanism of action of ir reversible neuromuscular blocking property of Pandryl-p will be explained in further investigation. In other cases, such as diphenhydramine and chlorpheniramine administra tion, both responses to direct and indirect stimuli were decreased simultaneously. In other words, they did not show any curare-like activity. These two anti-histaminics are almost similar in chemical structure and both of them possess a nitrogen atom. The complete paralysis due to direct and indirect stimuli caused by a large dose of them (20-40 ,ug/ml) may be explained by quite different mechanisms, such as direct action on the nerve or muscle cells.
All anti-histaminics tested are shown to have a marked neuromuscular blocking
property. It is difficult to explain clearly from the present experiments why refractri ness occurs when a clinical dose of anti-histaminics is administered. This may not only be due to the peripheral, but also the central action of anti-histaminics.
SUMMARY
The neuromuscular blocking property of several anti-histaminics was screened and its mechanism of action was studied using the rat phrenic-diaphragm preparation.
1. Tripelennamine and thonzylamine have been found to possess a neuromuscular blocking action. The characteristics of these blocking action are same as those of phase II of C,0.
